Metal selectivity of clusters in rabbit liver metallothionein.
In mammalian metallothioneins the metals are organized in two adamantane-type clusters with three and four metal ions which are tetrahedrally coordinated by thiolate ligands. The metal selectivity of the metal-thiolate clusters in rabbit liver metallothionein has been studied by offering two ions, i.e. Co(II)/Cd(II), Zn(II)/Cd(II) or Co(II)/Zn(II), to the metal-free protein. The heterogeneous metal complexes thus formed were characterized by electronic absorption, magnetic circular dichroism. 113Cd-NMR and EPR spectroscopy. In the case of Co/Cd-metallothionein, homometallic cluster occupation occurs, with the Cd(II) ions bound exclusively to the four-metal cluster. In contrast, heterometallic clusters were formed for both Zn/Cd- and Co/Zn-metallothionein. Based on evidence from corresponding inorganic structures of adamantane metal-thiolate cages, it is suggested that the major factor governing the cluster type is the protein structure perturbation due to the cluster volume variations. Thus, while metal thiolate affinities are important in the folding process, size-match selectivity is the dominant factor in the metal-loaded protein.